Introduction
Gorlin-Goltz syndrome (GGS), which is also well-known as nevoid basal cell carcinoma syndrome (NBCCS), is an autosomal dominant, rare multisystemic disease with a high degree of variable expressiveness and penetrance [1] . It is characterized by basal cell nevus, odontogenic keratocysts (KCOT), ectopic calcifications of the falx cerebri, and palmar and/or plantar pits [2] . Early diagnosis of GGS is important to reduce the severity of the complications, such as basal cell carcinomas and brain tumors, and to avoid the maxillofacial deformities related to the jaw cysts [3] . This paper presents a case of Gorlin-Goltz syndrome in a 13-year-old female patient. It also provides a literature review of Gorlin-Goltz syndrome.
Case Presentation
A 13-year-old female patient presented to the Dental University Hospital at King Saud University, Riyadh, Saudi Arabia. The patient was referred by an orthodontist to restore her teeth before starting orthodontic treatment. Her weight was 125 kg and her height was 173 cm, which were abnormal for her age. The patient did not report any pain, discomfort or medical problems; however, the patient's response was late during the history taking. The patient had a history of successful repair of cleft lip and palate. Upon extra-oral examination, the frontal view showed facial asymmetry on the left side and flattening of the nasal bridge, increased intercanthal distance (35 centimeters) (orbital hypertelorism) and frontal bossing (54 centimeters), multiple skin lesions on her arms, and right foot and palmar/ plantar pits ( Figures  1, 2, 3 ). The intra-oral examination revealed multiple carious teeth, painless hard swelling in the left side of the mandible, and mild pain on percussion in all the left mandibular posterior teeth. An orthopantomogram (OPG) showed bilateral radiolucent lesions associated with a partially erupted mandibular second molar teeth. The left mandibular lesion was extended up to the ramus of the mandible; moreover, the patient had a horizontally impacted maxillary right second molar and congenitally missing second premolars and third molars (Figure 4 ). An orthopantomogram (OPG) shows a lesion associated with a partially erupted mandibular second molar tooth. The left mandibular lesion extended up to the ramus of the mandible (the gray arrows pointing down in the left side); moreover, the patient had another lesion associated with a horizontally impacted second premolar in the maxilla (the white arrows pointing up in the right side).
Cone beam computed tomography (CBCT) was requested for detailed radiological assessment of the mandibular lesions. Accidentally, CBCT revealed another large lesion associated with the impacted right maxillary second molar, which extended up to the right maxillary sinus. In addition, the lower left lesion was severely expanded in all directions (buccolingual, anteroposterior, and superoinferior), and perforations were noticed in the buccal and lingual borders of the mandible ( Figure 5 ). A skull X-ray revealed calcification of the falx cerebra on the posteroanterior and lateral views. Cone beam computed tomography (CBCT) revealed another large lesion associated with the impacted right maxillary second molar, which extended up to the right maxillary sinus (white arrow).
In addition, the anteroposterior view of a chest X-ray showed a bifid fifth rib on the left side ( Figure 6 ).
FIGURE 6: Anteroposterior view of chest X-ray.
The anteroposterior view of a chest X-ray showed the presence of a bifid fifth rib on the left side (white box).
A diagnosis of Gorlin-Goltz syndrome was made. Both maxillary and mandibular right cystic lesions of the jaws were enucleated surgically. Marsupialization was done for the mandibular left lesion and a biopsy was performed. The histopathological examination of the tissues showed KCOT of the right and left mandibular lesions and a dentigerous cyst of the maxillary right-side lesion. The patient was followed up every week after the surgery in the first month. The patient will then be followed-up once each month for six months. The tube will be removed after six months and then the patient will be followed up every six months.
After two months of follow-up, the marsupialized cyst showed improvement and bone deposition ( Figure 7 ). Informed consent (written) was obtained from the patient and her parents. (The IRB approval number is E-18-3544). An orthopantomogram (OPG) after two months of follow-up shows improvement and bone deposition (white arrows).
Discussion
Gorlin-Goltz Syndrome (GGS) is an infrequent genetic disease with variable manifestations. The prevalence of this syndrome ranges from 1 in 57,000 to 1 in 2,56,000 in the general population [3] . No sex predilection has been observed [4] . The first descriptions were made by Jarisch and White in 1894 and then detailed later by Gorlin and Goltz [5] . Researches have found that the cause of GGS was a tumor suppressor gene called Patched (PTCH), which is located in the 9q22.3 chromosome [6] . The mutation is transmitted from the parents to the sibling in an autosomal dominant way; however, Gorlin-Goltz syndrome can also arise from a spontaneous mutation (without any family history) in 35% to 50% of the cases [7] . Our patient in the presented case had no family history and Gorlin-Goltz syndrome was possible because of spontaneous mutation. The presence of two major or one major and two minor criteria is necessary for the diagnosis of GGS [8] . Evans 
TABLE 1: Diagnostic criteria for Gorlin-Goltz syndrome (major and minor).
In the present case, the diagnosis of the Gorlin-Goltz syndrome was made due to the presence of five major criteria, which were multiple basal cell carcinomas (BCCs) present in a patient under 20 years of age, multiple KCOTs of the jaw bone, palmar or plantar pits, calcified falx cerebri, and bifid rib, and three minor criteria, which were cleft lip and palate, macrocephaly, and hypertelorism.
Multiple basal cell carcinomas are considered one of the most common characteristics of GGS, especially in the head and neck region [1] . BCCs may also appear on the trunk and limbs [9] . Another feature of GGS is the occurrence of multiple KCOTs of the jaw [11] . The occurrence of GGS-associated KCOTs is approximately a decade earlier than that of KCOTs not associated with the syndrome [12] ; moreover, KCOTs are considered to be among the most frequent and consistent features of GGS. KCOTs are found in 65%-100% of the affected individuals [13] . KCOTs associated with GGS are more common in the mandible (69%) than the maxilla (31%) [14] .
There are two methods for the management of keratocystic odontogenic tumors: 1) conservative treatment, 2) aggressive treatment. [15] . In young patients (children), conservative treatment approaches should be always considered first because an aggressive treatment can cause unfavorable effects on the development of the involved jaw, teeth development, and the eruption process [16] . Furthermore, it was found that marsupialization followed by enucleation will result in the lowest recurrence rate in comparison to the other conservative treatment modalities [17] . According to Pogrel, marsupialization is a technique that involves altering the cyst to a pouch. Subsequently, the lesion will be decompressed [18] .
To confirm the diagnosis, histopathological examination of the removed tissue should be done. In this case, the microscopic analysis of the two cystic lesions involving the molar-ramus region of the mandible confirmed the diagnosis of KCOT. Both of them were treated conservatively, the right KCOT lesion was enucleated while the left was treated using marsupialization, which will be followed by enucleation. In addition, the maxillary lesion was diagnosed as a dentigerous cyst.
It has been reported that the KCOT recurrence rate after the removal is high and ranges from 12% to 62.5% [19] . To decrease the secondary morbidities after the treatment, patients with KCOT should be followed and observed carefully by radiographic imaging, especially during the first year [20] .
Conclusions
Gorlin-Goltz syndrome is an autosomal dominant heredity disorder with multiple diagnostic criteria. The presented case confirms the idea that dentists have an important role in the early diagnosis; however, a multidisciplinary team is required for the management of this syndrome. Also, regular follow-up by multi-specialists should be carried out for monitoring these patients.
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